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Abstract 



PROBLEM TO BE SOLVED: To effectively prevent erroneous writing into non-selected cells which accompanies reduction in 
programming voltage. 

SOLUTION: A nonvolatile semiconductor memory device has memory cells M11a to M1na, which perform basic information 
storing operations by injecting or drawing charges into or from charge storage means by applying a voltage to first control 
electrodes (e.g. word liens WL1 1 to WL1n) deposited on channel- forming regions of a semiconductor via an insulating film 
including the charge storage means, and cells (e.g. other memory cells or selected cells) for transmitting a predetermined 
potential to the channel-forming regions of the memory cells in injecting or drawing the charges. Second control electrodes 22, 
which are capacitively coupled to semiconductor regions between the memory cells and the cells for transmitting the 
predetermined potential and control the potential and the formation of inter-cell channels or depletion layer in the semiconductor 
regions, are formed in impurity regions between cells via an insulating film 20. 
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1 1~WL 1 n) CflKESBWnU 

(ft*£3i*S*?fc0lB0*#tt£8fcgra£U i 
'i:*ffl0l!i!WSfTo!B2 0»jap«ffi2 JSKSRdPIBI 




1 

imm i ] *mm?**)i<m®w l ±£nmm 

Sft«trl6«K*^b'r«JB*ftfc»ifl!)IIWP«liC« 
EftEPADU ffiE*ffiS«3M?Sfc#L*ffi**fM<Jt:i£ 
A UXtta»«t»«*«*> *3I *lfc < - t «t 

DfltafcEtrrs'Eiaa? fc, flinam^caAxttsis 

ffl83IB«*?i:lKii3m««(4ftfijt'r4* : Pi:Oiai©^ 
* * fc «22JB©flM i: «4©*J W * ff $ & 2 ©ftj 
M® ^{*^± UfetUft & * b r is it b ftT V > 5 T^f 
[W#S2] WE*-* s 1KEBtt**i: 

C»#«3] u&EEtsa^tfaBu (T5ii«tEa$n-r 

RcEaSR^Iffl-r-^a&Eiai: fflEE**? OS?«5*5 

j:tf«>ffei«Bir *»u*??fc*ii*« 1 k:e«©* 

»«tt*«MMe«»a. 

[»**4] S&EEttJI^tftlSU fT*lttfcEa«*ftT 

WEWje«ffl*fi»1-5*?tt> fr#lR!Xttai35ri«3©« 
^0Elt^?F^T'J±ii^E^A^O«E*mlEEti^? 

tffip-r5i:#i±*a-r*fboEft*^-e*5»*« i 

£E*©^ff«tt#*ttE1*«B. 
[K#S5] ff^lSXttJU^filoaROEflKR^Iffltft 

sot* s «*©«*«*? fcs 

Mm®.m<Dmmm?®mwm®, i»E«»©Eit«?© 
gi©fHfflHfc fflEa2©ffimt&., WEiSISioWin 

«E**ft*ft»j»u"r, »*ft*ftfrs*UB*siHP 

C«» UfcllirEJR^H^WttfiBtttfi*^*^ U i 

asisJifc, »jft-rs*att«oaiR3i{?s^tT«E 
uf««ffift«i&-r*-*-^ « i (ommmmmimmn 

E«*? t ttiiJg^l $ ft fc JRfc E1**?K »« 1/ fc 
*?BB*»ftiS«*x 

££fc*r1-5»#E 1 fcE«©*»«tt4MW*B«R . 

So 

tS?«JS6] try h«i:fta*tt8i:fflBlt % *ft*ft 
LTaR©E«*?#*Wtttt#ftT&4 

ftfifc£ft, 

ffirlBSR 2 ©ffiiJfPmfiB*^ fflEEttJR^J©^*** 



(2) ?$P*1¥ 1 1 -2 2 4 9 4 0 

2 

Hk Ett3R^WS«l<DEtt*? fcafcJR^HCRtf 6ft 

x^zmm 1 fcE«©*»*tt¥#{*Ett««. 
7 ] mz% 2 9M««stt. ines 1 mmm 

©BuEEE^^iJ^TftiifilSIt *»ftT^*il#K 6 (I 
IB«©^ff«tt*iSftEtt8li. 

* ; WBfiHBi* i: flfl * 5 ffl rt T- SSirtb * ft T t * 5 ft $81 
10 1 KE«©*»*tt¥i«*E««ft. 

[W#iR9] fflEEtt*?tt. WEf-+*;HBriMW«± 
M/*;H6«J* ftfbft* hy7mjR*89ESSl 
©1lffl«ttfc©HfcaJiS*Tfc!K 

ftfem<^ h7-y 8 CBtOW 

if*Ett&ft. 

[ft*Sil 0] MBEttJK^tts fflE^**;W&8»« 
±t % h>*;uiMU& S<bJ»fefflE»i ©*]»««& 
©Mfc«H£-rtfc&, 
20 ttE*lf*R¥&tt* ±E«JfI8rtT-«fiMbbTJfM£ 
ftfc*« b 7 2> 7"? J& 5 ft#« 8 tZ E«©*iW6tt** 

«R©E«*?*fTaittfcEB£'eT«* * U Hr;U7 U <f 
* s ^S^$ft^ WEWWfMitrDir5A«E*8iftir* 
dfct Jt D»E««»«*ftt««*«{WSfcttAUX 

tt^»*«s«*gA»6a«f*§i*Si^Tflwii&E«r 
*^»«ft**i*Ett«a©»*a**iST?ifeoTs 

30 »fta»t(f"51ISIEI3lttR?Cov^T% *©^**;WB 
JI«^J«U i^S!(El%±E7 , D^7AmEW*DtJ: 

«IBE«iK? i:«l»«ira± A s ^*ftfetSfS*» * jL 

m» t fc iiM» t ±e» * a» + 13 ffigji ft jgdt 
^a©s#ji*^». 

40 [If «« 1 2 ] ffi|B*ffi**?&tiU < t * mlE^ 
1r*;i*««W«i:»flir*lHrtT»ll*flJ*ftTV^«»« 

mi i cE«©*»&tt¥##E«i£a©«t&*:* 

[»««13] ffiEEttJR^fct, mlE^ 1 -V 4>^MIM 

1»E*?ff *« *Stt, ±E« JB«rt T ««Yb L T JBfiR * 
ftfc*« b 5 » 1 2 tE«©^»«tt* 

50 4] WEEtta^tt, WE^lr*;WBj*a« 



3 

[0 0 0 1] 

i3ft?^©§£a#i$ra#ftv^£?-*K 1 
&ie< LTK*§a**#»ciB±Tg *«$©*»« 

tt¥*f*IB«ISafc*©*&a*#ifcfcH-f S. St. 
#«ii8fclU 8Btt«?IBk Ktt*?&SttS?N©¥*tt 
SiBK:»20ffJ»«aiKJ:t)Sg«feSiiei / Tv *©£ 

itmvm.m-m 2 ©npjwmffi©*^ «t t>«nwr « c t 

[0 0 0 23 

-rs*sr»«[^attt, fg (7d-t^>^ 
y— 10 #©#— ^imjis -r j * v frmowwtoiz. 

C©m^h7^75^tfy-Mgf#II© 
*JMIJt0jl^Cj6&T, fgm, ^emu MON 
0 S Ms MNO S ffl«©«* &a«©^»«tti|i*9i*:^ 

[0 0 0 3] tofca** ysfrfft^ftEHareT.** 'J 

^tt^Ugg) Tfct, £<©«»©.* «i;-b;u#S# 
ftMZhX^Zft, *©4n?t»ofcfc*;u-y-'f;C#/|\S 

5. N AND *iJ««HU Mft©;<* "J h 

5 > ^7s * 4 BTUaBK b X N A N D H tVfiZtl Z A t V 
^D»>tMU 2<I©NAND?iJT* HH©tfy hi} 

h * fe !) ©*»li«ja * ;HB*©«/h § i: L & 6 ©? 5 



(3) ftWJPl 1 - 2 2 4 9 4 0 

4 

[0 0 0 4] mi 3 1^ tS6*©NANDffi^jifttt^* 

s. 

[0 0 0 5] 01 3(fs f?^l 0 OttX* y-b;i/7U 
•f s Mil a~M lna, Mllb~Mlnb, M21 
a£tfM2 1 bfcWtU h7>^^, SI la, SI 
2a, SI lb, S12b, S21a, S22a, S2 
lb, S 2 2bttj§#v>7>$J;* ; 5\ BLa, BLbli 
10 tfy HSU WL 1 l~WLn 1MWL2 1IJ9-H 
*Ss SLttV-^e % SGI 1SVSG2 Lttbfy 
3UR<Sm SGI G 2 2 ttV-a»HRflre 

Ms Bciitv h^>^^ h^^t. *\>v>?tm 

y>i/Z*?$lZn® (nfct, mz_l£8, 1 6, 3 2fO 
ft) ©**'J h7>^^*ii[J0gJtt$-e-feNAND5!I 

>^7s*Slla, SI lb, S2la&tfS21b 
20 li N tf -v h tHSftflt 941 SGI 1 Xfct S G 2 1 K J; fliij 

«n^tis v-^«tga*#nfca*?i»5>y^^s 1 2 

a , S 1 2 b, S 2 2 afiV S 2 2 btt> 

S G 1 2 Xtt S G 2 2 t J: t) mmZtli. & tz, 
^^Uh5>^^^Ml lai:Ml lb, M12atM 
12 b, M13a£M13b, Ml nafcMl nbtt, 
*n*ft7-KSWL 1 1 , WL 1 2, WL 1 3, WL 

2 1a^M2 1btts 17-KHWL2 lfciDW»*n 

30 [OOO6]014lt ft*©^jf * V 

V>Ts im 3©£TO4St-*NAND?!j£i£.C>i:Lfc 

^^^FG(Floating Gate) Itbf;i^jf,f5 0 
0 1 4 (3*>1>T> ^ 2 ttmKn®©¥IW*aHR x 4 

i±^jxiip^©9x;u (p7x;i/) s 2 4i*mrsmm 

2 4 alilP^$fieg 2 4 fcBWLSJifc If s» h 3 >^ 
thJimt, t'^h3>^^h?L2 4atts cinta 
feasnfe^MT-v^htitmifBtf^ hB 
C&fl|JS1*'5« ^/^E'J h^>^^M 1 1 a~M 1 n 
10 atts p9x;m±K n K>*;HftSft4 0^ 7D-r 
-f>^y-hFGs y-hTO^J!4 2s =J>hD-;i/ 

8WLll-WLln*ij«t5. 
[0 0 0 7] ^h7>i/*^^SG 1 1 , SG12, S 

igT-^2>* s s Cin^3i^N.7>y^^T-l±s ^^'Jh^ 
> ^ (Z*3 7 D > yy- h F G t ft 5 1 k 
3>hD-;uy-hCGfc&SH#y-hWtt«J«4 2 



«81iRIIt«SGl 1, SG2 K y-*|UHR 
flPMI S G 1 ' 2 AMS J*£ ftT ^ 3 . 
[0 0 0 8] dOJ:-5tSB#nfcy-h«ffi|ffl©^^ 
-2fc«fc{M1"3p7x;M©£ffifg«fctiU 

**sgii, SG2 i©y-h@^©ra^^-^(3 

©* h u >^T-itffl^ i?u-f >*n®mm aw 
snt^s. flto&©a*?h7>^^sG i 2© 
y- h«a^fiit(fiB-r s p 7 x;i/4 ©*iB««ttt, 

-7HSL*)6:tV-7 TOtyftffitt 6 b A J JFM £ tlT U 
3. 

[0 0 0 9] HI GW.*7fiti)K mffiVH¥£ 

y-hfftttlt«jI#JI*t*B*»UU ft*©NA 
NDSTtt*#WCttBl 4 £:|a)t£T-fc3o p7^4 
kV-hnm C7-H8) ^©Iffltx MONOSST-ii 

mno sMT-ii b >*>\<m®mtmimit®mmtx^ 

3, TVfg'UKT-fclu p$i;M±©b>*;nfft 
SJJJUbclttiBt /J ft S v > t ttttft * * T 

[0 0 10] ZCioSKCNANDiW 
tffSA s IBf!l^nTl^^ft^Jt> -jftW&ft^ttWft 

«ttH«u ^T©s«?h7>^^fc, mtRv-m 
may- m umtRi- m) izmmzntzt* 

•c©a^«^«t^aw! , 7- FitfcEMo-f s. c©«e 
vRGii> 7x;u£©m<iM©#T-^ ^tn7>^ 
tizmz&frtffiixftznte^zzx, mz-&5 v~ 

7 VfiJgT-;&3. £©«»?* aiR-fe^J&MSttSftfcK 
v M» Ml) ©^EfflmEftEPiHrf 3fc, tt 

«tK*Hj-r-fe;njww)±T©^* «j 

*rfcfttfcfcBU Ett?-^©KattJB "1" Xtt "0" 
ftfl£f3. 

[0 0 11] ^D.y^^(4Tffrto 
tU a^7D^©±7-Ki£gf:0V, #jSJRNAND 
JU©± 7 - K flUtt «t VSiXli 9 x;i/{; &SE V PP £ Ep 
Jots. *©te»» aiRT'Dy*©.*^ h^>v7* 



1 1 - 2 2 4 9 4 0 

6 

ftT> b7>^^©U^fil«Ettft*iait5/ 

tt 0iJx.li "1" tftjfo) fcfcs. 
[0 0 12] x-^©7 , D^7AHb^tt, 

3S1R 1 5 7 - H & \zt$M$ titz-A =e y h 7 > ^ * -g 
HM8©aiR h 5 >^^^ ft>r x v-**a«©aHR b 
10 #a*R7- H«ciiJ3iiR-b;ni**ii*ttfft)n&v># 

*>-r3*IJg©+iaSE (^aWE) ftBUHrf*. £© 
7D^7A (flfctt "0" x-*fttStI) f^t 

7vyyj**n± (ma "o" x-^ftfia*) 
^t'j h9>y^^©#»«*nfcii5aiRi;y Mtt:± 

20 >^^©L*V^fi([«E-ttIE*fqIfc'>7 h LT±I3$£ 

ttm «t t) i^v \ Ha. t£ / - t »j -a- 7 ©s g a*«s t 

[0013] i©«sa*»^t*i^T, a^fl 
«sflft^s tfy Ma©3s»ac i DS&^ra* s ftm 

^nS©T\ K» MaftiB»fS«£Eftfi«Ut#E* 
l3B©ftfift(i«-r«Ci:ft±«iiBWi:UT, #a^N 

and nofrmiRf- vx\zy v m-rmm 

£0 Z\<D&ffiX&. ftmillKy M8©W10«ESaiR7* 
30 - b©EWJD®E*>e> U*^fittftg|V^fcSjSKfi»bTx 
IfatRNANDJUfttfy biia*^W?3(ii-rci:i:L,T^ 
3, d©^ Jil^(±M7>SE^7 , D7*7AmEiiJ:-5 

e»niEtJ:t)s #a«?NAND?y©f-+*;Mttt (* 

[0 0 14] 

[^* J «?^L«tai:1-SllIi] L*>L&#£u ^©-b 
;U77"-^ b«'#fts W^ttHl 4©»f(ffiHT-S*ffifi£ 

40 ft5ti/fca*©^»[«tt^t'jst«tafflufc»d» w 
T{:^-r^o*»©p,gjii* s $) 60 

[0 0 15] ^JWRtt^yttt, tltEOfiil -b 

fr'Mibtmtiiz-oftx h >*)\>mmzmzmmt,L 
jpis^* s #ffi-r 4 c twi«j^n, ^ ©iissiiii^ttaiiS} 

fiS-r-^6nm, 3S^H(i8 nmflJtt$nT*5t) (BIS 
70Dr^7UtM2flf, 1 9 9 7^ .# 
db) , A s 7s'!r-'J>7*^n?5:^*SfgSE 

50 ^l©Pp^Sitt. C©cto^afiT-StjA^SS* s iH,^ 



7 

«u tintfs #a*NAND5Uft#»fc**a*s{jt 

R#ifeD* Witt 1 Oms e c ZmiZb b§Wi#± 
&W$(S#£©±|SBftj$*T:S<fc.5i:, 

[0 0 16] £©IBl©HIittx g#ft£liM0N0S 
MN0Sffl*t*HT*fiHV**4*«, MONOS 

Z<DX F GfflClfc^y- MMiKOyUr- U ><7&lZff 
©fi«Efcfc#?T»*&*Jltt#ffiTU:< < N C© 

. [o o 1 7] m2<Dmmt[sX, m^umitizm^ 2c 

£Wb«l^fc * 5 * £ JB #m<D b * v >{I© > 
7hm (vth^-r > K»i7#s) #:/d</7a«e©{£3IE 

*6^^* s 5jSfb * tit V» 5 N A N D g^if ^t'J 

fc» WfcttftiiJLI^tNANDJUiDlfaRytiJ 
S^*ft:f >£tf£SEft{£<T'£1\ L^^iOM5 

[0018] #8Htt> doi-sasmnicftsiTfts 

{fc-f3££ftfl!j©g&{ji;-r.S. 

[0 0 19] 40 

as**u ±E§ttftii/#-f3£to£ > *«iflcD3pfl[ 

8tt4^{*Eit3i&gTtt, M£ttft*fltA©NAND*| 

-* • Fi/ow *»fcn«wK:u 
ft> flptaHR^ij Y^y.i/xzhm-v-Ymzmffi. 



(5) ftm? 1 1 -2 2 4 9 4 0 

8 

triftism*^ ixmrnztitzft i ©wiimiiciEftEn 
k*#"r*w«tt*«ft:Bit««TfftoT, meek 

10 2SgJBOJ^i:*ffi<Z)l!iiJflftffaiB2©fW»jMiiJ, 1 
KE*3R?i:»f*llffl*feitf«*iFi:OlHlO*ill<*1!R 

fiji-r a Jfr?HU $l£ttNAND SHfOteCEftJU^fC 

?IHT?£iI&Ett i: ffilBEttft? k ©»« h >E$r ft Mff 

[0020] s u < tt> ffiESS 2 (Dmmmm&s doe 

SR l ©W»«a* J:VB9E«»*«*Sfc» Uttlft flUft 

20 iqitae^a»©«iEEi*jis-??!imn?ttati9;»&nT^ 

3. Sfc. $?£b<tt, fT^[PJXtt?'J^lRl©S^©EM 

**n*nMKPf 5«8»©aw*?i: N £&«&©»& 

a^Offtlfrattfc ffifEttft©Ett*?©£ 1 ©SiJ^m 
«i, UEE)IS©EPioSEft-eft^n$iI 
»*ii*ft(f'5jBlRE«t*?tlB»bfcfl9E* 

» 1 ©$OTma* s miE3M^Eftm?i:±ta^ 
30 «*nfc*3BiRftE«*?K|«»U&3R?HI^#tt:ffi« 
fts »«"f*aiR*?ftj«KU«Stf!jtJKBtt»fcbT 

[oo2i] *%w<D*m%&*mftmmiB;<Dmg& 

J«*n» iiEW®miSt7 , D^7AmEft9]ADl--5c:i: 

*^*«»EtMtB©»*ii»*iSTf*-3T, 
^ftff^SuEEIS^ : ? : t:'OV>Ts *©f-t*^*ritiRU 
{IPS U fe*^{*tS^{z '>^dr t y 7 C J; 3Slgl ft ff^ 
^!)^b^ iiSS!|Elft±E7 , D^7AmEEnAo{zJ:smffi 
fc©€teHt «fc »> fcft a W€*ffiTfitf# u 

*n&m«&»*a*a^<ft©E»*-?t:ov^Ts *© 

ft*;i*rt9WltlW Lfc*IW*:lR*C±E»ea# 

*{3^s/ift^eKb> »&a*n±*tt*i8je**5. 
j [ o o 2 2 ] c © «t o **n*&*m*tm»mAv* 



9 

vs^awHtft***^ *©**!»©¥««*««© 
aaBwaWEfcfc t jgtt $ fir s & s 

©H^TJWWI-ifcs mtR7B y^©NAND5U«C« 

*.tt, OV) 3WW&*JlT^4©^ Mv h 
*VU7tf3BaCflttft*nts :®IiR7D>^ONA 
NDaitt* jMsn*. -3ET, 

Ds/n* httffia©»flh5>5>**#j6W*-5 
©T\ SSCft^/HMWSttSyi^ff^^. 
tt»tti«ttfcH**ntv^t>©©x ***;WBdMH« 

ffi£B<4 JgJfeMffi) *HM&$ivcn4»6i: 

ttUu *2©fSiJ«i«ai:©S«ei&t:J:-3r«iSi* J 7';i/ 
Testis £©fSJ& i£»*?MI#SWttR«L IH*T 

fcwwrs^ir *;i/jBriMH«t:m«©»& ii*ia±*tt . 

[0 0 2 3] tfc*T?tt» #»K7D y^ttlfy Mft«© 
E»fctttt*ft&<T*N NAND5U©*+tHf*MHR 30 

2:a»««S©7JHi«ffitUI (V-* • Fl/-f >«W*> * s 

isitenrv^soT-s £ft#<WMr*U7©tti&i[fcL 
TW&U j^7ny*©f-+*;WBjdU!)*r^ * 

■5. Sfc, f 1 t^;i/T-SltLfc^?ra©S{4Mtt^< 

iB»*?©f-+ *;^«««©«ffl 
«tt3^©H6WfitS:^t<i§:^UT. *»&»«±«'flm' 
fc1"*C:fcttliL*»r>fc. 40, 
[0 0 2 4] £ftfc»U **WO ; I ; »*tt*»»E« 
^gt-li, ;:©*$&*+ y70tt&*ki/cflUfl1-s* 

d©f§UI N »Si^8Jtfl#IHl3& s *<&*. US 
* s £ l: siBJMii:©*EEv-s; >#ffi*-f 5 c k £ an* 



#HJ¥ 1 1 - 2 2 4 9 4 0 

10 

[0025] k < K> ««Sflt^aA»¥iiirtT?ttK{b* 

So FGffiTtt, ^2©$iJM^1S©EPJ!)0«E&^t <f 
> *;ui&itJ9ft£ *> 5 SteM « ; ftgic i&T £ * 4 £ k # 

[0 0 2 6] 

[*W©3«t©»tt] *^B^Ii, E»JR-?^ ©ftHW 
5^^* s . {fe©IBtSt?XI±jMJR h 5 > i/'7 ^ m t mym 

mnz> -km® s rr 4 ^tt^#f*i3ii^g k is 

<®ffl^ti5. C©«td5Et^»fttti|ii»ftl311««T* 
nttx IBttt* : P©a*tlR«tt&<, 3I«©FG(Float 
ing Gate) S!©«*n MNO S(Hetal-Nitride-Oxide S 
emiconductor) N MONO S (Metal -Oxide-Nitride-Oxi 
de Semiconductor) , l!{;l±^-^i^ H B a ^t3lfflqIfiT- 
&$. ^«U-feA'*aC|Betta<s NANDS 
©K*> % NORfi (Ks» htK, V-7*tf|tJB{b*nfe 
WAttD INORS!*lMtANDffl*«to) Cig 
fflRjelT-^So WT, MONOS, MNOSSLRVFG 

m f e t %&mm?t lt#-t 5 n a n d m-n%.&* 

^SSU t -e©iSii73ffi©^a5ff^&, HlBCfefc^T 

[0 0 2 7] g 1 ^E8Bg« 
*Sdtfiltt> M0N0SStK-r5 4)©T-fe5. Ell 
tt, *5UBBJBC<»5NANDffi^Jf«tt/*U8K© 
Xt'JWZl/'f ©ISE§J8JjScl2IT*fo£o Sfc, E12{±, 
**IS»JBK:»*NANDW (01©ST©NAND?U 

fc**is) ©Wiu«j§ia , c**. 

[0 0 2 8] H1C*V^T, ftlfv b^BLa, BLb 

ttt» ■en-en2*©b5>i?^^9ij (7h'j>y) * 5 

»tt*n-ru5. t«> h$IBLa(3^|f$nfc^l©7 
h 'J > ^ tt, bfy h$|B L a lzffiR$ nfcSHR h 7 > ^ 
7^Sllat V-7«SLfc»|JS*nfca«h7> 

nfcnfflC/^'J h7>i/7.PMl 1 a~Ml natA> 
6> ft 5 . f f K«B L a (ZjgM^nfc^ 2©7h'J>^ 
tt, M«BLafc:S?t!l*nfcil«?K7>5?^^S 2 



labs V-^i^SLt}gM$txfe3g#?hv>^^^S 

2 2 a t s nmtR h y > * m&mffiz ntznm 
<d*z y h^>^^^M2 1 BL-tfrbtti. mmz, 

\Lv h&BLbtfc 2#©* MJ>^#|gM£ftT*S 
»K *©ff§l©;* h y>^lis tf<v hii&BLbt}g|j!£ 
ftfcaiR h 5 l/y**S 1 1 bb, V-attSLfcgEtt 

b~M 1 nbh*>6ftS. try HUBLbfc&ttSJxfe 
»2©^hU>^tt, K»h«BLbt««*nfcaiR 10 

fth5>S?;**S2 2bfc s WBRh 5 Mfcii 
5M8l*£ttfcnfflffl**y h7>S/***M2 1 b-fc* 

[0 0 2 9] mfth7>i>Z* S 1 1 1 1 b 

■a, b * tc tr » h igaftfg^tg s g i i iz i t> $W£ 

fts l^hv>^^^S 1 2 a&itfS 1 2bteftfcV 
S G 1 2fc«fc Dftw^ns. .rotate 

a«h7>S?^^ S 2 1 a&XVS 2 1 blis bblzt 

v v mmtRm^u S G 2 l K i o » £ aiR h 7 > 20 

S 2 2 a&itfS 2 2 btt#fc V-.*«ajR*^ 
&SG2 2CJ:DW»*n4. £fcs ^ ; E l Jh7>i'7 
*M1 1 afcMl 1 b, M 1 2 a£Ml 2 b, M13a 
£:M13b, — , MlnatMlnbli, 
mVih 11, WL 1 2, WL 1 3, WL 1 n£i 
t)IW»$ii5. EMtfc* ^€'J h7>y^^M2 l at 
M2 1btt % 7-NRWL2 lt«tt>$iJfflI^n-5o 

[0030] ccD<t-5tffls^^nss^h';>^n 

CO 0 3 1] *^E'J Y^l/t/Xf/Ml 1 a~M 1 na 
lis *©p£x;u4±ts h>*;H6«K8 % fl<bJKl 
0s hfTlftttli #&fcsy-htt*tt#*J5fcS 
ftT^S. £fcs y-Hfi«K±fc: % #U^ij3>li 
6£s *O±0aiWl&*^yif-f HJil 8*^57 
-K*WL1 1~WL1 n#*fl£nT^3. Z©<7- 

fex *u^y3>jikj«HujMais/»;^ HJia>e>ft3 40 

» 1 OIH»«aT*©p »> x;i/S®SB^* $ *%B^ti;it 
* "f- 1 *;wfcriMJwr ©»®H!?8© p * 

[0 0 3 2] afthvVS^S 1 1 a, S 1 2 a^ 
lis a*<5M0SFETT«l**n«. bfc#oT\ -tr 
oy- Yfflm 1 4 lis i^'jn ^bJK®**C*j«3**l 
TV*«. »fth7>5>;**S 1 la, S12aO&y- 

hs^niis -tn-yntv h«as?«*«sGi 1, v 
-a*iajf?««Ma s g 1 2 £«f 4 . 50 



) 11-224940 
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•[0 0 3 3] *%mmo>^%m.* * y ©fljaw&w 
Ss©-oiis ^tu h5>s;^^mi, **yh5>$?* 

^i:a^h7>^^F^©p^x;i/4©^@^ 

UN* («6*'Wft*"f H 1 4fc*5lt*V-^ • KU-f >« 
^6c) WBrtSiiT^fcvizfcTaa. ffe©iS»^ms 

otommb* BP*tr?y h^fiic-^fliciBftraffio 

* h U fc&afciSBIIfcS!© h*H >^Wtoffl& 6 a 
iis flbaoWtt* h U>^BBTfta*!a»i»«S©v--^ 
^H«fiR*6b (V-^lllSL) lis {£*tRltlCH:IJ 

[0 0 3 4] *5HfiJBJB©^»«tt^ t ucflfaw&fb 
©#^tlis Y7>i>Z#W±iz m i tfBMb ->|J3>A^ 

ft sanieiMi 20$:^ « 2 ©$tj®m® 2 2 
ttt>tiT^zzbx-$>Zo z<Dm2<Dmmmm2 2it, 
m%.\z&Y : ?yis7>*mz:b\z^ -e©-*©a^h5> 
y^^©±*A»e>{fe*©a^K7>^^©±^tAMi 

T-*fc©7V-htffCffM£ft-a>3. -etTs ^2© 
§IJS9mfiB2 2 lis £,Xt'J h7>y**Hs S!4V^(i>s^ 

»«BI2 2©R]*D*EfcJ»U'Tx •f©T*©p'i'x;U4 
^BgP7> (*?IIB#«IW*:1R*) ICiJV^TIg^^i'*;!/ 

* fc li£ zmnBf&k VC«(ft*«Wf * . 

[0 0 3 5] $2(DIII|2 2±fc£tr±iBCs JtiSs 

2 4 j5E»t$n, t » h 3 >^ z y 

BClis d©lPU6H:12 4toV>T«rtaKU'r >^tt 

Xli T.i/T i N^©Sg»l$^ffi$-B-TW^©^«7* 

hBC£<fc!> YyyV^nbW^r^tz^i:, 
C» MiBLa*«aiH«ft«a2 4±tE«[afnT^*. 
bTf MftBLatt N ^(30^bftV>*Ss ii^s ^'J^liA 
l*©±BBUiO±T*s SltB$±l (XttfiMIJf) i: 

[0 0 3 6] ^©idftlg^CNANDl^lffgtt^ 

y^st-iis ^^y h5>y^^i:i»»rsfii©h7> 

^ Mt^«ie«5^*sftV^©"C\ i d £Kff 

[0 0 3 7] O^lCs JSa^aiKo^TBilSf 4. 0 3 
-I2 6lis ±5EUfeffi^©T^I4^ ; Ey^a©&^ii 

[0 0 3 8] C©|2l3ICft:£oTs ^"fs ffl)ibfeS« 
(nS*^SS2) ©^®gp^(Zs 0!l;lliLOCOS 

7>«ifs^iis wiaiacttanftv^ ^v^y^^n 

b#.mz\:v Yliftlzm^ftzYyjytttzBf&Z 
tis dnt:it)±tfT^iq]©m^!5tA s ji^n5, 
[0 0 3 9] -o^T's 03 (a) t^tctdts ££A 
©m®a5^{3 p">i^4S-f* >r± Affile «t flj/ftt 



(8) 

13 

x;u 4 ^ffi £ 0J x HJftSMb-f 5 c i: X *) > h > * ;Hft 
Sit 8 * 5 . h > xfrtmm 8 tt, Rfb *> 'J 3 > 

©ij*\ fSMiMb > y 3 > ft«w<bjaat* ^ i: k <t o > 

yavfcl/CfcJ:^. h>*;ntM5J«8±c, mas 
fls > »J a > *» e> S ftfclt 1 0 * C V D t «fc t) AHt 

[0 0 4 0] •o^t, 04 (b) lZmtXolZ s y 
h 7 > * 5U jWfcfiite ft -5 fiB#C ©#«f 5 1^ 
M*->RP£flMU Cft&T;**CT«i©g<bJIM 

^■^-y##A*ft»^«t-5c-rsc:J:* j a*u^ 

[0 0 4 1] m< 04 (c) Tfct, HHWb*ff$. ft© 

tatR h 7>v^^gi5(3tt, as? h 5 >y**©y- h 

IfitSJR 1 4 i: fc 5 HftBKbMt^J* < ffM * ft S - ^{b 
miO±T'l±. /ty h7>y**©hy7BMbKl 2 
^&3f&gtfbllg#&<ffM£ft3. £©^ gfbUl 

[0 0 4 2] 05 (d) Ttts fA&fb&l 2, 1 4± 
*ttfc#*A3ftT*«b£ilfc# U J/ y 3 >S 1 

MBrtttC J: 30 
[0 0 4 3] i^<05 (e) T»tt % 1/^* h^*->R 
Pfcffll^T, £ftfcT**£TJfc©*JMt£xy?->y 
U W*h?-f ^K©7-K«WL 1 l~WLlnW 
TOf^S Gil, SGI 2m*fWM&ti. 

±T©««£«TH©»fbKS6MM«JCSU ftTf^x 

[0 0 44] o^t, \s-/7. F;^->RP5:iit, 
06 (f) (I^fidH, WitH»{b*>y3>^0^1 40 
©JBHtefS* 2 0 < fWSktZo ZOAMtts 

m tt««MbXtt C V D ©fflftiWDtfifcfc «t oTMt 

«fl§T?£5. K©J§£fct, CVD 

}*{I«tSo ^©'^ f52©»peJI2 2^&sgm/f£ 
±iBC. L**y-h«fiilBI*a»atrJ:^t:fiaiu 
cftS0^-a-toi^^^ |<;^->S7^^J:Ltx.yf 
>^iDXl-s. dftK«tt)ffM?ftfc^2©ffiWm«l2 
2 teu jR^PIffl^- -V fctt2S2Jf©JF2J5!4& £ V£ «<i 



1tBB¥ 1 1 -2 2 4 9 4 0 
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T-t)io 0 c©^2©»m@2 2, Xli^©ffMv^ 
*©l^;U^*->£ttlt&££T\ dft&v**£ 
<f*>ttA*ffV\ IS 1 ©Jf TO*!® 2 0fc*;i/-«fc 
bT P t> x;U 4 ©^®g|5^t h*U-f > WttftJiS 6 a 
V-^eSLk*e5V-^^ttflj1R«6b*|sil$JK 

[0045] *(om±, m2\ZT^tm<, i?v^2©i 
2 4a©ga?L ssK^7^©««>a*, tyheoiai 
^•e-So 

[0 0 4 6] O^lZ, dCid&flJjftCNANDga^Jf 

**xv»*tau©iMiE»w*.fT5. -©^< 

TZWi&t>*%W\*m%X- % s^ cicT-ii, y-vy 

-si- > t y - y 7 © 2 o©tt»MT comt&w & 

ff-5. ^«©»^tt, 7-ny7AB#§Ev^(iS!^ai 

[0047] *i*s «5*muiM^fcts K#a-r-b;u 

•>x;i/fcOVC*ffiS£U ±T©a«h5>y^^ 

a^9- Ymxmv- mmftv- m) c 

JgttSftfc^'J b7>v^^i:©^:-rA s ^at-5«ta 
&«JEVEG*^ ±T©SlRff -tH^^atR7- HStlW 
io-fS. d©SEVRG(i, >>x;ui:©mttM©^T-{i, 
^•J h5>v^^(c«§ji^i:^4A s ^ft^l^^^ 
T?fc*. S5IB^2©$OTSHHEPiD-rs«Etts 
R»a-f-lr;i/S^trNAN-D5!Jt*V^Tx ^OSR^Ifflf- 
^*;i/*M^ftS«E* s atR^ftSo CCttSST, a 
iR-b^tfSa^ftfcKy h«a (MtRVy MS0 ©^E© 
SE*EP*D1-Sh, ffi«SS6#a-r-b;i>W^©±T©^ 

fr££r>X, aiRty h^{;m«* s rlft5*«ft^^^ 

c:©«»©wjiRftttab % i3mx-^©isia 

tt<B "1" Xtt "0" £¥iJ£TT5o 
[0 0 4 8] «*»f^tt, t^&RWC 7D y&WSL 

>vx***y\,tzvmx\ m^mi<D±u-Ymzo 

V, ^a^NAND?iJ©±7- K»*J:Va«Xtt»>x 

^€n7>y^^o^ aMj^e,i?L* 5 ^{bii*j: 
vaftM fciwbMtfflisiiaw-iffiK: smmmtiL («m 



15 ' 

mm {imvm\*muz - 1 - km) t&s. 

[0 0 4 9] x-^07D^7Afj{tTlix 7- 

httKmtt*8MtEVDDS« («Att5VSA) EP 1 

AmEVpp^EPJDl-i). tSJl, aiR^Dy^NAN 
&MtiL (09* tt, 0V) tmifc£tlT^Z>(DT\ tfvb 
y*0NANDflJtt % ^ + <^£ti£ 0 ^© 

^n^At^sa^t >; h^>^;**©#., 

«fc WSfbE fcKfbR h cD^ffl^ffit 5 
[0 0 5 0] #a^rD y^fttx *Olf y h|g 

»& v-* • >^w«j»«*jft < % t y 7 30 
ffMsn-tv^ rat, #a#?N a n d^io^im 

[0 0 5 1] Z © «fc -5 1 *H«WBJBT ti\ eJMETf V 40 

AmEVppcDWAnwi/^ #1*7 1-* 



(9) #HB¥ 1 1-2 2 4 9 4 0 
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&AW-@fiT'^b£ftTO£0T, ±l2SEv-i;> 
fc£6£*£<?&S. tfctofc, FGST(±^2(7)$iJ 
ffl«80l?inSEfc*&<**J: N - 2£1 (SR*IW*il? 
tti!S«) 0m{4#±#^3#^2©»®|li:©ggiSS 

ttflsSftT^SOTS £ftfc»2©fWaMtffii:tt»£g 

«{c 3 B&M * ftjgC fST * * -5 d t * S T- § 3 « 
10 [0 0 5 2] ^jf&te^ 'JSIfii, T-D^AI&ff 

s©fit^e.ns*f«it)iibffdo 
20 [0053] *^«HBfficD^»fstt ^ y »as 

iftv^ia yawcfc^T, stji^vu^*!©^ 

^7AmE* s ®mEfb*:I(qJ{Ife^Ts dftfcVth^Y > 

30 H9e©»'Nb* i Jiv^oA>&i,^s^ % ^aiL/Bt©#a 

iitis f£*T?ttSV>#ea»ttJBfc)a:5iS5lv^*EO 

[0054] %2nmm 

0 y h7>^^*^lHJS^©M0N0SSi»6)MN 

l/^©lElESfll^s IMPtt!Bl|iaBBffifc«to6&^. L 
fctfoTs dd^lis NAND?iJ©irH^3ii:S{ji^^ 

[0 0 5 5] B7tt, *56l«©»2fllfi^JBt«S^» 
«tt^t'J8St:*Ut, ^©NAND^J©^^ K*fqJ 

®r®iat-sSo *^ssff^©^^y t>7>^^Mi 1 

3 a~Mlnall ^©-Y- h$feliJM* s x p»>x;u4±t 



(10) ftUfWl 1 -2 2 4 9 4 0 

17 18 

^IBfcRI^ Stfb f y U □ >©j£©#*> ttt t «t 7 > 1 mBBOM 0 N 0 S mt>$ F G C £ 

c^T'(i^b->'J=J>Mi:gfb^'Jr>>llMi:©S} MbfectWi'k 0l£^TTa#i$ft-lr;u7lW©lH]S§ 

mZ&lOnmmvmmzm^Ztfrbt^Vm? [00 6 l] 01 2(i s #£3gm<£t{fc|,FG§y* 

i:UT$sEbftUo C©NAND§PF$#t£^';^si ^tt^V^gtfc^T, -?-©N AND#|©bf y YJ5 

it. ^mmnmtmm, ^ u v^y^^tmmt mnrnx-bZo £©01 2tz^^ns«td{c, h>* 

Sflii© h 7 >^^B8t Wt)$$#ft^©T\ Ififfit i«I8 £4>IBIJ6lgJt£4 0 (& 1 nmBBtD h s/ 7*g? 

[0 0 5 6] 08-01 Hi, ±j£Lfe«J#©^J?$6f4 T, 0Jx.fc£tfU 3/U n >*>e,ft37 a-^-f >^y- h 

y^a©^iSjiJig*^r»f®0Tfe5o $ 4 2^^1-5, «e*#iH4 oii, mi wmrno v 

gHb-factfi.fc'K 1 0 nm(i£©tt$$i$£J?oy- hlsJU-T-fca, 

h^{bM5*ff^-T-5 (08 (a) ) c [0 0 6 2] £©J:5ft#i$©F G^M£/^r U« 

[0 0 5 7] 09 (b) t^-r«tot> d©y-hSHb S©$!jS£&fc)U ^m«^t*|j-S0 3T-g{bJll 

jm5±ni^;* w^->rp£JFMu 0T-^<^'j->';3>iM*fi)t)jiu cn&04 (b) x* 

i:bfcxy^>^K«fcrK h^>^^^gl5©-y- ;^->x><7-r5ZJi, 04 (c) T-h* :/gHb!Un 

hIHbM5£Rfc£-f $K09 (c) T'tts mmtfe, 20 2 i:|5]a(;bT> 4"F^lfelim5^fiEt-.5 3 1, 05 
l:J:t)v 5 yi?7,$(D Y >*;H6«l«3 0 £B ( e ) ©Scorns tli^ PtSfSfi ttt* »; > y a >jm 

ig*-f3o ft*, »*;H6«J83 Ott, -SiftSHbi' S?ii^^T03~0 6i:|BI«IHff-5^i:^T"§5. 

y n yisMifci, a>ft < i: **iB»**»aflj l [0063] *nmmm<D^mz&* * y «ec*v^t 

*«IAttCVD«KJ:»)»+nmi:tt«lWKJf <««t *0«fc$ tJR^Mt^ttftJfiJRIIR*** bftl>©T\ -b 

[0058] wttt, ssiniK^shntt^ w£a<-es, mm and*j©k»&&##:&» 

3>11 6i:ig|il!^^S5/U1t'f Kill 8 fc*>£ftS* KBftltT?*, *fc»&&#^l/*tt©IIW0iSliWi9 
Utf-f HIML (010 (d) K Ui^N;1*-> 30 ^l-afcl^feft*©*^**-*-*. 
RP&ffl^tx iin&T^^tTJtllcaJMl&xyf-V [0 0 6 4] 

yUT9- H»WL 1 1 ~WL 1 nlf fcaiRfi^SS G [«*30SMI] **"fit«S^J?fttti|i«(ttBttt*BX 

11, SGI 2^&|SI^fig-rS (010 (e) ) „ $ W-f©S*a**«C«tn{ix 7W^AmE©f£TK 

2o^<Mb (01 i(f)), z(o±\zm2(DU m> miams&ft'v\'zm*&<tz£^r>izm&<D 

»«B2 2*J&8Lfc« (011 (g) ) > ^2©Sia .t^T, ftlBlfb, fi«E«*a*{b 

16*12 4 ®4Mt t'n^>^nBc©M, tr» ftifjibfeW^-efeMfiJttximtt^flEnfc^ff^tt* 

[0 0 5 9] *HJE^.«ffl^iI«tt^ € UIWfcfcHT 40 [0S©ffl5#ftSiB^] 

*» v *i*WK»i:ra«ft«jSft#'r5. -rftfc^x tse [0i] *ftwo*iBB3Bt(»4NANDa^»«tt^ 

*©«tot3NAND?iJ|*I©p^x;H*)aa#J^, Ztlt ; E'JSg©^ ; eU7l'^©«fiK5^-rillfS0T-feS o 

jfi#«aa©3f;>MirtR«tirbftv^T?» ^^-^f [02] xftwonimMmmtm*). 0i©2feTi3{4 

»sa**±i«iaftft<-e*4. ^©fc»> a. 

Sff©fg«E^b{iJ:t)»*ii^Jt* s jl^^ d©f£ [03] 02 ©N ANDS^jf^tt^ ^ 'J^S©§^jt 

«Efct#oTvth'>-f > K»>Bffltt'Nb4«iai^o*>ft agss-rBfiBiaT* & x v- im®.m*Mf&-*z>&fc 

fe> s§ji^vi/^g©ffiw©g*s* s ^f5. [04] W3izffi<mmm$>>), v-ymmm® 
i o o 6 o ] m 3 nffi^fli so fiK-r 5 h y 7m<b®(Di$ l i&£X' *^-r. 



(11) 



mW-l 1 - 2 2 4 9 4 0 
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[06] H5£&<Hffi5Br?&^ ^2 0»tlff$ 
[0 7] *.&WO%2?kmmVL%1), 01©£TtCft 

[08] 07©NANDS^Jff6tt^^ 'J^g©§^ 

[E9] m\zm<wmmmt:ib*)s y-bimm® 
[h i o ] a 9 1« < mwmw> *), v- m&vm 

[01 1] 01 0 fc«< fflBrBBIT* !K $2 0ffi|fll« 
[012] *«ifi©«3||Jl5«JJSt»0 % HlOiTt 



20 



[013] tt*©NANDa^»»tt^€USfl©^€ 
[014] {£*0JfcflR5B| 1 CDjSETCiftfi1-5^ h 'J > 
[^OftftB^] 

>>K 6a~6c-W« 8, 3 0- 

M/*;H6ttI& 10, 3 i2-4»^i 
10 fbtt, 14, 3 1 6 — st? u -y-f K 

®s 1 8 —Jftnjj^M^ y . KJB^ 2 0-JB1OJBBI 
Sfttil (ttltJIft) s 2 2-ft2®#J0ttl& % 2 4-J6 2 
OAMfeSXT 4 0-*Mf&tt& 4 2, FG-7D- 
x-f >^-K Ml 1^-^'J ST 
11a, ST.2 1 &m-miRY7>i;z*, CG-o> 
^-^-K SG11, SGI 2*-SSW«SL 
BLaf-t'nil WL1 lt?-7-K«U BC-t 



[01] 



[07] 




CG(WL12K» I 0«a«S) 



WL2I SG12 




24s 

CBQ 



M "a> Mm Sla 6 b 

(SL) 



X 32 gftS 

34y- htmm 



(12) 



Km? 11-224940 



■[H2] 



BLa 



22— 




6a / Siui I J ' Ml * m ' 3 * Mint s »* 

cbc> / ']pmm Jy-n«m 

% i « 5 najNd ip y ^ u are 



6b 

(SL) 



[03] 



(a) 





\vvsxv\xvvvwxxi 











10 
-8 

-2 



[04] 




(13) 



ttfflW- 1 1 -224940 



[05] 



id) 16 



16 



J 6 
-14 

-2 



RP WL21 



WL12 



WT.13 WLln 



SG12 RP 




[0 6] 



(O 20 

WL21 SG21 x SGU ™\ n W1 -12 WLl3 WLln 

' ) / -L -L 1 



(g) 



20 



SC12 




WL21 SG21 SC]1 WLIJ WL12 WU3 WLln 2 , 2 ^ „ 
/ I / L ' /I SG12 

i I I v ; ; A/ / / y ; s ; t/l T 






CHI 0] 



(d) 



32— 



5 16 18 0 



30 




g \ \ A \ ; JL_X 




(e) 



WU2 



WL21 



SG21 SCI' ', 8 1.6 ^Y 3 T" SG12 R P 




32 30 




[mi 2] 

WL12(»I<D«»WS) 1 




My- mm 



(16) 



11-224940 



100 



[mi 3] 

BU 



ST.- 
SG22- 



WL21 



WL12 



BU 





Man ! St'i. 6a 24a Siu / | Mm Mis. 
6c ™) / 6c 

40 jejunal 



Mm 



S121 6 b 

(SU 



